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Abstract of the contribution: This paper proposes a new solution for KI#5 Service Continuity.
1 Discussion

The relaying study identified the need for the eRemote-UE to have service continuity while switching between direct and indirect 3GPP communication. 

According to the architectural assumptions, the eNB terminates the S1-U interface for the eRemote-UE. From a core network perspective very few changes are needed when the path switches from a direct path to an indirect path and vice versa. However there are important reasons why the CN needs to be aware of the path switch e.g. QoS policies might change, charging might change, authorisation might be needed, etc…

Even though much of the service continuity procedure will happen in RAN, some CN aspects needs to be handled.
2 Proposal

It is proposed to include the following changes to TR 23.733
* * * Start of changes * * * *

6.5.1
Solution 1: Switching between direct and indirect communication
6.5.1.1
General description

This solution addresses key issue #5 and describes how a UE switches the path from direct to indirect communication and vice versa.

Editor's note: The switching between direct and indirect communication when UEs are connected to different eNBs is FFS.
Editor's note: The handover of eRelay-UE while having eRemote-UEs connected to it is FFS.

6.5.1.2
Path Switch to Indirect 3GPP communication
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Figure 1 Path switch to Indirect 3GPP communication

1. Both UEs are attached to the network and have PDN connections with direct communication
2. The eRemote-UE and eRelay-UE have performed service authorization with the ProSe function, and have been configured with the needed information to perform discovery and use indirect communication.

3. The eRemote-UE is triggered to initiate a path switch.

NOTE: It is up to RAN to decide whether and how radio level measurements will trigger the UE to initiate the path switch procedures.
4. The eRemote-UE discovers an eRelay-UE suitable for indirect 3GPP communication

5. The eRemote-UE sends an INDIRECT_COMMUNICATION_REQUEST message to the eRelay-UE. The message includes a RAN identifier and a NAS message. 
NOTE: It is up to RAN to decide a suitable RAN identifier to use in order to uniquely identify the ongoing RAN connection used for direct Uu communication.
Editors’s note: The type of the NAS message is FFS. Possibilities are TAU, Service Request, etc.

6. The eRelay-UE forwards the NAS message to the MME. It contains information needed for authorization, QoS negotiation, etc.

Editors’s note: It is FFS whether and how the QoS can be renegotiated during or after performing the path switch, or the path switch request shall be rejected.

7. Both UEs are authorized by the network for indirect communication. This step will be detailed by solutions to KI#1. 
8. Based on the eRemote-UE RAN identifier, the eNB will be able to identify the ongoing direct Uu communication, manage the establishment of radio bearers needed for indirect communication and switch the communication to the indirect path. 

NOTE: It is up to RAN to define the needed procedure to implement the function in this step. 

9. Once the eNB have established the indirect communication path associated with the previous direct communication path, the eRelay-UE will send an INDIRECT_COMMUNICATION_RESPONSE message to the eRemote-UE.
6.5.1.3
Path Switch to Direct 3GPP communication
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Figure 2 Path switch to Direct 3GPP communication
1. The eRemote-UE is triggered to initiate a path switch.

NOTE: It is up to RAN to decide whether and how radio level measurements will trigger the UE to initiate the path switch procedures.
2. The eRemote-UE initiate random access procedure.

NOTE: It is up to RAN to decide whether and how the random access procedure needs to be changed since this is a path switch of an existing EPS bearer.

3. The UE sends NAS message towards the MME encapsulated in an RRC message to the eNodeB. The NAS message is used to notify the MME that the ongoing EPS Bearer will be changed from a direct path to an indirect path.
Editors’s note: The type of the NAS message is FFS.

Editors’s note: It is FFS whether and how the QoS needs to be renegotiated after performing the path switch.
4. The eNodeB forwards the NAS message to the MME. It is encapsulated in an S1-AP message between the eNB and the MME.
5. Based on the eRemote-UE RAN identifier, the eNB will be able to identify the ongoing indirect communication and switch the communication to the previously established direct path. 

NOTE: It is up to RAN to define the needed procedure to implement the function in this step.
Editors’s note: It is FFS whether RAN notifies the MME once the path switch have been performed.
6. The eRemote-UE now uses the direct communication path and initiates a release of the PC5 connection by sending an Indirect Communication Release message to the eRelay-UE.

7. The eRelay-UE confirms the release. 
6.5.1.4
Impact analysis
6.5.1.5
Evaluation
* * * End of changes * * * *
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